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+ processes in automatic systems 
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AUTHOR: Leonas, V.Be- s0¥/55-58-1-14/33 
TITLE: On the Propagation of Shock Explosions in Channels With Uneven 
Walls (0 rasprostranenii udarnykh razryvov V kanalakh s 
negladkimi stenkami) i 


PERIODICAL: Vessnik Moskovskogo universiteta, Seriya fiziko-matematicheskikh i 
yestestvennykh nauk, 1958, Nr 1s PP 416-120 (USSR) 


ABSTRACT: In round pipes of plexiglass (1 = 1000 mm, @ 20 mm ) and in 
channels of rectangular cross section ( 1 = 120 ma, S = 19 X3.8 mn?) 
with walls of glass the author photographed the propagation of a 

shock explosion. He especially used channels with ribbed walls 
and orifices ( Q@5 mm and 17 mm). The author obtained very good 

the evaluation of which permits numerous conclusions, 

e.g. for the impingem 

partly is reflected; that involves a slower caurse of the whole 

process. At the one hand the orifices act accelerating, at the 
other hand braking because of the reflection; for 10 mm orifices 
the acceleration is stronger than the braking action. The author 


thanks the corresponding member 0 
A.S. Predvoditelev for giving the problem. 
There are 5 figures and 2 Soviet references. 
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LUTHOR: Leonas, V. B. S07/76-32-8-23/37 


TITLE: fnvestigation of the Formation and Propagation of Spherical 
Shock Explosions (Izucheniye obrazovaniya i rasprostraneniya 
sferisheskikh udarnykh rearyv ov) 


PERIODICAL? ghurnal fizicheskoy khimii, 1958, Vol. 32, Nr 8, Pp- 1869-1873 
(USSR) : 


ABSTRACT: The formation of shock explosions in the case cf an accelerated 
travel of the piston in the tube was investigated by Hugoniot 
(Gyugonic) (Ref 1). The resulte of these investigations can, 

however, not be applied without difficulties tn the case of 
sphericeily symmetric motions. In other papers it was found 
that prior to the expansion of the gas ball a shock explosion 
must take piace; it has, however, not been explained when and 
wnere it o¢ourse The presen. investigations were sarried cut 
tn a spherical steel chamber (with a glass windsw) and the 
apparatus acceréing to Maksuto: JAB 451] was used for photo~ 
graphing. Investigations made in a propane-cxygen mixture 
showed that the propagation sf the flames does not take place 

Card 1.2. uniformiy, as was also cbserved by other authors. Le De Landau 
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AUTHORS: Leonas, V.B. and Rubtsov, VoKe 
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TITLE; A Selector for Studying Molecular Velocities 


PERIODICAL:Pribory i tekhnika eksperimenta, 1960, Nr 2, 
pp 115-118 (USSR) 


ABSTRACT: The present instrument is based on the so-called "time of 
flight" method, in which a continuous molecular beam +5 
produced and is subsequently divided into groups of ag 
particles with given time of flight over a defined 
distance, The basic element of the selector isa 
rotor consisting of a rotating shaft with two discs 

ae x attached to it. The discs have narrow slots cut in 
yb them. If only a single disc is used, a modulated beam 

- is produced. The latter is very convenient because it 
does not involve the use of d.c. amplifiers. Fig 2 shows 
an oscillogram obtained for a beam modulated by a single 
disc. The pulses on the oscillogram correspond to the 
arrival at the detector of successive groups of 
molecules. Fig 3 shows a selector consisting of a 
shaft with two discs, 1 and 4, at a distance of jr 

Card 1/3 100 mm from each other. The discs are 50 mm in diameter. 
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studying Molecular Velocities 
9 and 10 constitute an arrangement for counting the 


number of revolutions and is the stator. The 
slots in the two discs are displaced relative to each 
other. At a given angular velocity, only those 
particles will pass through the system for which the 
time of flight between the two discs is equal to the 
time taken by the discs to rotate through an angle 
equal to the angle between the corresponding slots. 
The siots were made 0.3 mm wide and 4 mm long. The 
displacement between them was & mm. The error 
associated with the finite width of the slots was 
+ 7.5% Table 1 gives some of the working charac 
of the selector (column 1, angular velocity in rps; 
column 2, time of flight in m/sec} column 3, measured 
velocity in km/sec}; column %, velocity of slow particles 
passing through the second slot in km/sec). Details 

are given of the method of winding of the stator and it 


is claimed that the machine will work in a vacuum of 
1075 mm Hg without noticeable out-gassing. There are rt 
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AUTHOR: Leonas, VeBe., 

TITLE: Detection of neutral molecular beams 


PERTODICAL: Pribory i tekhnika eksporimenta, no-3, 1962, 127-129 a 


‘TEXT: A description is given of an ionization detector of 
It was designed for experiments in which it was 


molecular beams. 
necessary to record accurately the instant at which the beam 


entered the detector. The detector is illustrated in Fig.l. 

The clectrode system 1, 2, 3 ds an electron gun of conventional 
design producing a narrow beam of electrons of rectangular cross~ 
section. The cathode was oxide coated and indirectly heated. 

ne clectron current density was 150 mA/em? and the corresponding 
ionization probability was 0.1%, so that one molecule in a 
thousand was ionized. Since d.c. amplification of the ion 
currents is difficult the molecular beam was modulated by the 
chopper described py the present author and V.K. Rubtsov (PTE, 
no.2, 1960, 115). By using a synchronous detector with a phase 
shifter it was possible to detect signals below the noise level 
and to measure the particle velocities by determining the time of 
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flight along a known distance. A block diagram of the entire 


device is shown in Fyg.2, in which: 1 - molecular beam source; 

2 ~ photomultiplier and lamp; 3 - velocity selector (beam 
chopper); 4h = ionization detector; 5 - stator coils of the 
selector; 6 -- measuring apparatus; 7 - automatic frequency 
tuning for the selector; 8 - oscilloscope for visual control of 
frequency and tuning. 

Key to Fig.2.- a - resonance amplifier. b - phase shifter. 

c¢ - synenronous detector. d - resonance amplifier. e - recording 
Gevice. f - relay. g - power amplifier. h - synchronous 
detector. i - master oscillator. 


The system may be used to record 101° molecules/sec, which is equi- 
valent to 105 molecules per pulse or to a change of pressure of 
10-10 in a static pressure of 1075 mm Hg. There are three figures. 


ASSOCIATION: Fizicheskiy fakul'tet MGU 
(Physics Department, Moscow State University) 


SUBMITTED: September 5, 1961 
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Reflection of a molecular stream from 4 hard wall 


TITLE: 
-181 
PERIODICAL: Geomagnetizm i Aeronomiya, Vase, noel, 1962, 180-1 
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LEONAS, V.B. (Moskva) 


Interaction between a molecular flow aid a wall. PMIF no.6: 
39-44 N-D '62, (MIRA 16:6) 
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rm: " Bxperinentel, study of | gas escape in vacuum. ; . 
“CITED SOURCE: are Oteask. un-ta. Ser. fiz. Re, Ve 152, no. 8, 1962, 102-106 


TOPIC mos: | ‘moleculer ‘been, gae 1 escepe, tonizetion, hydrogen, argon, nitrogen pee 
supersonic, Jet, nozzle E convergent-divergent nozzle oar: 


. “WRANSLATION: The molecular bean Mhtadned upon the discuarse of gas frou ry 

“nozzle in a vacuum was studied. The gas was sent through a conical convergent- 

:.| divergent nozzle with a critical section diemeter of 9. 6 um. A beam was sepe~ 
‘rated frou the jet through the use of @ conical shaping aperture. The aperture 
‘diameter wes 0.6 um end the Bistance between the nozzle opening and the 

-. | aperture wes 2 mm. fhe beem passea through 8 ‘collinating aperture of 1.5 m 

ne diameter, sepsrated from the shaping aperture. by 20 mm. A high vacuum is main- 

i. | tedined io the: eons barns the eabodar ae beam ie detected by the wee 
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| 
‘| of. an. tonization: ‘detector. “The molecules of the beam are ionized by electron : 
collisions. and the ion current, which is proportional to the bean anon is . 
measured. ee 
% “The intensity of the molecular beams of different’ gases waa’ 
“neasureds” > ‘ydrogent Grgot,/nltrogen their mixtures at various pressures and 
concentrations. It‘was discovered that the original concentrations in the | 
mixture are not conserved--a concentration of the heavier components occurs. 
Thig concentration ia the result of the spatial separation of the components in 


nee the supersonic jet and, possibly, partially in the beam. The distribution of 


“| molecules according to velocity was also studied, An unequal acceleration of Pe 
|: the. molecules. of the heavy. componente wes observed. —Ya.R. cS 
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| AUTHOR: “Leones, ve Bes 


QITLE: on one ‘possibility of measuring ‘the temperature in the upper atmose. 
| pheric. layers. 


SOURCE: ‘ceomgnetiizn t aeronamtya, Ve 3, TW. 4, 1963, 5740575 


TOPIC PAGS: upper: atmosphere, | direct ee method, ; - 
use of satellites Be : a 


_ ABOTRACT: A pethod ‘has been developed for measuring the temperature of the 
upper atmosphere by means of. satellites. The method is based on the ‘analysis of 
the transitetime distribution of particles in a molecular beam. In order 
_to obtain an expression fora velocity distribution when the beam intensity 
is assimed to be modulated by rectangular pulses, an analysis was made for 
the case when the beam is constant in recard to time and uniform in regard 

‘$0 dts mass. The normalized function of the velocity distribution f(v} 

is found to be (v) is approximately equal. to it where 1 is an ion current 
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and t is an arbitrary. moment of time. In the practical application of this 
method; the beam caused by the motion of a satellite passes to a receive: 
‘through @ chopper disk, which forms short rectangular pulses. Distortions of 
these pulses caused by the difference in particle velocities, es well as the 
particle velocities themselves, are determined, After the separation of the 
velocity component caused by thermal motion of the unperturbed medium from 
the component due to satellite motion, the temperature is determined on the 
basis of a comparison of the thermal component with the Maxwell velocity 
distribution of particles. It is noted that in this method measurements are 
‘practically not affected by degassing end reflection from the equipment of 
particles passed through the disk. The method its limited vy the effectiveness 
of registering but not by the altitude; at an effectiveness of 10 sup «3 it 
coulis: Pe vee Ww to ste kms Orig. art. has: 2 figures. 


ASSOCIATION: Moskovakiy: cosuderetvennyy inl voraitat; Fizicheskiy fakultet 
(iescow, State Neieaica a Physics Department) 
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Generation of intensive molecular beams, Vest. Mosk. un. Ser. 
3:Fiz., astron. 18 no.5334-42 S-0O 163, (MIRA 16:10) 
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'e ACCESSION NR: AP4017158 $/0053/64/082/002/0287/0323 | 
- AUTHOR: Leonas, V. B. a 


“TITLE: Present status and some new results in the molecular beam ~ . 
method - 


i SOURCE: Uspekhi fizicheskikh nauk, v. 82, no. 2, 1964, 287-323 


| . 

: TOPIC TAGS: molecular beam, molecular beam method, intense ,mole- 

| cular beam, molecular beam production, molecular beam registration,’ 

1 ‘oven method, sputtering method, gas dynamic beam source, charge 

| exe ange beam source, sputtering beam source, molecular actapult, 
molecular beam elastic scattering, escape in vacuum, chemical phy~_ 
sics, molecular physics ; af 

i 

| 

} 


; t 


ABSTRACT: " Recent progress in both the production of more intense : 
molecular beams and in more effective registration of the signal 
! obtained by its means is reviewed. Current cee oF the neths ~ 
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od of molecular beams to Specific problems in molecular and chemical 
‘physics are listed. Some theoretical considerations involved in de- 
termining the elastic scattering interaction 

briefly treated. The techni 

molecular beam production, exchange 


sources, 1» pulsed sources, 
and means 


: » Chemical uses of -: |...) 
the molecular beam method, the use of molecular beams to study phe- 2 ae 
“nomena accompanying escape in vacuum, and interaction between beam "' . 
molecules and solid surfaces. Laser and rocket applications are 
mentioned. Orig. art. has: 18 figures, 10 formulas, and 3 tables. 
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KAMNEV, A. B.; LEONAS, V. B. 


"On the determination method of tne kinetic properties o 
gases." 


report submitted for 2nd All-Union Conf on Heat & Mass Transfer, Minsk, 
4-12 May 1964. 


Moscow State Univ. 
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 Apparatus-is briefly described and sone results are given for a study of: 

| the interaction of molecular bemas with various metallic surfaces. Detailed 
descriptions of the experimental apparatus, the beam velocity selector, and the 

' |detector ‘system are given in previous articles (¥. B. Leonas, Izucheniye 
\vzaimodeystviya: molekulyarnogo puchka so stenkoy. PIF, 1962, No. 6, p. 39; V. B. 
iLeonas and V. K. Rubtsov, Selektor dlya issledovaniya skorostey molekul. Pribory i 
ltekhn. eksperimen., 1960, No. 2, p. 115; V. B. Leonas, Detektirovaniye puchkoy 
neytral'nykh molekul. Prihory i tekhn. eksperimen., 1962, No. 3, pe 127). The 
imethed. of determining the molecular velocities by measuring the flight times for 
various known distances ie discussed. The seleoted paths are such that the velocte 
ities of the incident and reflected molecules and the capture time of the molecules 
et the surface can be determined. Some results are given for molecular beams 
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Metallic surfaces (Cu, Fe, Ta). It was fod that for all 
ar beams ‘and: surfaces the velocity of the reflected beam 
an velocity of the molecules at the temperature of the surface 

for all. surface temperatures used in the range 300-1100K. The capture times 
decreased with increasing surface temperature, depended on both the beam and the 
surface compositions, ‘and were all in the range of 20-50 f- sec. It waa found, 
‘however, that the adsorption energy was practically independent of temperature and 
‘is ebout 1.8 eY. The author thanks KR. V. Kamyshoy who took part in the completion 
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i 
i 
| 
> {ASSOCTANTON | ps | 
SSD ENCLE 00. 29 PPh SUB CODE: NP 


* OTHER: 002 
a 


HEE © 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929220015-1" 


“APPROVED FOR RELEASE: O772 212008 CURVE SO: pos tSROUNo eo ae 0ene: -1 


a iL 


= w/e /sfoofeosfoor fone : 


= a na taocey exces during collieion of molecules ce & solid wall A 


a, 
OURCE: : Zhurna) L priilednoy nokhaniki i _tekhnicheskoy Chess nO. 3, 1965, 71-74 


fs elastic scattering, Lennard Jonea potential, molecular 


: shariga ‘and einen loaa guia the collision of a high 
xcited molecule with a linear atomic chain ete investigated in! 
sotie detail, :: interaction potential between the molecular atoms is described by 
the Lennard-Jo potential and the wall atoms commected in an elastic chain (see 

- |Fig. 1 on- the Enclosure) by Vs K(R, - miley pe where K ia the elastia constant of the 


“. lattice. The collisional energy was assumed to vary between 0.1 to 50 ev. The 
initial vibrational, -@nergy was agsumed to be Ey = 0.22 &,- 0.085 E,» and 0.018 6, fo 


;. ~ molecular dissociation energy). “Velooity versua 


lgesorihe + ‘the. colligion. process for various: initial molecvlé-atomic chain distances. ee 
+. (With pespect, ba sepeeetteay vibrational excitetion, the transition from 
Leer 1/ a ee ee 
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compression to tension-appeara. : 
* th: at andi tion.” “Brom this: ‘@ata three transfer 


aula a: translational 49 ‘total energy 4 9! and vibra- 
“+ tional energy gail’ Et - Bh, as functions of E,. aa: curves show ey the presence ; 
“lof vi ibrational depeees of ‘freedom influences yee slightly the momentum exchange 
 lduring collisions (see Fige 2 on the Enclosure}. Thug, during the flow of rarefied | 
“(gas over ‘body at ‘high apeéd, the exoitation in the vibrational degrees of freedom |. 
reduces the heat transfer to the body by only 10%. “In conclusion the author thanks 
Yu. H. Belyaye oe taking part in these calculations, and Ace Daipoy for his 
. valuable advice Orig. art. hast 3 figures end 2 formvles. 
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lropre TAGS: particle interaction, inert gas, elastic scattering 


ABSTRACT: The forces of interaction between atoms and molecules are of interest in 
studying various properties of matter, investigations of the penetration of matter 
Iby fast particles, etc. The authors study elastic scattering using the experimental 
lequipment shown schematically in fig. 1 of the Enclosure. A standard MS-1 mass- 
lspectrograph was used as the monochromatic source. The ion beam was converted to a 
neutral beam by charge exchange. The particle energy was 0.6-4 kev. The target was 
ja small cavity with narrow slots filled with a chemically pure gas at know pres- 
jsure. Potential parameters were determined for the following systems: He-He, Ne- - 
Ne, Ar-Ar, He-Ar, He-Ne and Ne-Ar. The potentials for these systems and the range 
lar in which they hold are given in table 1 of the Enclosure. The resulta show good 
lagreenent with the data of other authors (see fig. 2 of the Enclosure). "In 
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Fig. 1.. Block diagram of the experi-~- 
mental equipment: 1~-ion source; 
2--magnetic analyzer; 3--charge ex- 
change chamber; 4--monitor and con- 
denser for deflecting charged ions; 
5--scattering chambers 6--receiver an 
recorders. ‘. 
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Fig. 2. l--data of J. Amdur, Plare -. 
tary Space Sct., 3, 228, 1961; 2--data 
of the experiment conducted in this 
paper; 3--data of A. A. Abrahamson, 
Phys. Rav, 130, 693, 1963. 
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- TITLE: Potentials of repulsive interaction between atoms of the inert pases 


‘SOURCE: AN SSSR. Doklady v. 165, no. 6, 1965, 1273-1274 


_” "TOPIC TAGS: ‘inert gas; particle interaction, scattering cross section, atomic 


ee. 

“ABSTRACT # ‘The ‘authors use data on the acattering of fast beams of neutral atoms 

‘for determining the constants K and s in ne formula V(y) = K/y® for repulsive in- , 

_ ; teraction between heavy inert gases_-f fKkr, % te) ps well as for combinations of these 

‘gases with the lighter members of the series.| Formulas are given for determining 
Comparison shows satisfactory agree- 


"the potentials of interaction for mixed gases. 
‘ment between experimental and theoretical data for all systems of gases. The ener- 


gies of interaction coincide with an pecunsey of 15-29% for all systems except 
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7 'Ne-Kr saya Ar-Ke viene eolneidence is somewhat poorer. This is apparently due to 

‘the fact that an increase in the curvature of the potential s reduces accuracy in 
| determining the value of the other parameter K since the latter is proportional to 

' the experimentally determined value of the effective scattering cross section. A 
i! comparison of the potential curves for the’ ‘Xe-Xe and Kr-Kr systems with experimental 
bee shows a noticeable divergence for the first case and satisfactory agreement for © 
the second. The authors are grateful to Professor 0. Be Firsov for discussing the | 
"results. Orig. art. has: 1 table, 2 formulas. 
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AUTHOR: 


SOURCE: Zhurnal tekhnicheskoy fiziki, v. 36, no. 2, 1966, 353-357 


TOPIC TAGS: nitrogen, oxygen, argon, molecular interaction, elastic scattering, 
intermolecular force, gas relaxation, vibration relaxation 


ABSTRACT: Experimental data on the total cross sections for elastic scattering of 0.6 
_|to 4 keV oxygen and nitrogen molecules by nitrogen and oxygen molecules and argon atoms 
were employed to calculate the No- No, Ng- Ar, Ng~- 02, Og- O5, and Oj- Ar interaction 
potentials. The experimental techniques (and presumably the data themselves) are dis- 
cussed elsewhere by A.B.Kamnev and V.B.Leonas (DAN SSSR, 162, 798, 1965). The inter- 
action potentials were assumed to have the form K/r®, where r is the distance between 
the interacting molecules, and the parameters EK and n for the different potentials were 
calculated from the energy dependences of the corresponding cross sections. The No- 
potential was found to be equal, within the experimental error, to the geometric mean 
of the Ny~ No and Og- Oy potentials. The fact that the true potentials are not 
spherically symmetric is discussed, and it is concluded that attempts to derive the 
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parameters of potentials that are not spherically symmetric from scattering data are 
of doubtful value. ‘The No~ No, No~ 025 and 0y~ Og potentials were calculated from the 
Nj- Ar and QO9- Ar scatte ice deta by the indirect procedure of I.Amdur, E.A.Mason, and 
J.E,Jordan (J.Chem, Phys., 27, 577, 1957), ami the results were found to be in good 
agreement with the potentials derived directly from the Ny ~ Ng» No- Og and 0,- 0, 
. Iscattering data. . Interaction potentials calculated by the semi-empirical method” of 
J.T.Vanderglice st al. (J.Chom. Phys. 30, 129, 1959; 32, 516, 1960) were not in qgrec- 
_ iment with those derived directly from the scattering data, but satisfactory agreement 
Iwas Obtained when the improved technique of W.E.lifeador (NASA Techn. Rep., R= 68, 1960) 
was employed. Interaction potentials derived with the aid of the theory of vibrational 
.- relaxation of gas molecules by N.A.Generaloy and. S.A.Losev (DAN SSSR, 148, 552, 1963; 
‘\Izv. AN SSSR, ser. f£iz., 27, 1110, 1963) were not in agreement with those obtained from 
| ithe | ‘scattering data; this dincrspansy is ascribed to inadequacy of the relaxation the~ 
‘jory.. The authors thank A.B.Komney and A.V.Sermyagin for participating in the work, 
£ Ordre arte, haat . 1 formula, 3: signEyAs. and 2 (Sable. ’ 
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“PITLE: A device for producing fast beams of atoms and 


“) |: souRCE: Pribory i tekhnika eksperimenta, no. 2, 1966, 182-166. 


“1. TOPIC TAGS: molecular beam, particle beam, magnetic analyzer, jon source, charge 
exchange, - elastic scattering, particle interaction. 
"|-ABSTRACT: A device is deseribed for analyzing interatemic forces in the interaction 
“energy. range of approximately one electron-volt by measuring scattering of high-energy, 
(107-103 ev) neutral beams through small angles. A block diagram of the experimental 
Positive ions from source, 1 are accelerated and directed 


| set-4s shown in the figure. 
into the magnetic analyzer chamber. An ion beam of fixed mass and energy is filtered 


| out by magnetic analyzer 2 and sent to charge-exchange chamber 3. The beam is colli- 
mated and ions are eliminated by deflecting condenser 4. The neutral beam then pas- 
ses into scattering chamber 5 and the change in intensity due to passage through the 
i) target is registered by detector 6. The proposed installation is based on elastic 
|. scattering of fast beams of neutral particles in a gas for determining the potentials |— 
-|.o€ interatomic and intermolecular interaction. The individual components of the in- L 
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stallation are each discussed in'detail. The device was used for studying elastic 
and inelastic scattering of neutral beams at interaction energies ranging from 0.1 to 
100 ev. The proposed installation may also be used for studying scattering of metal 
and chemically unstable atoms. The authors are-sincerely grateful to A. I. Shal'niko 
‘| for his interest in the work and useful advice and to L. P. Khavkin for consultation. 
| Onig. art. has: .4 figures,and‘I-formula..- 0 ee oer — 14) 
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ORG: Mechanics Research Institute at the Moscow State University (Nauchno- ZL 
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| | 
TITLE: Features of scattering of fast beams of H, N. and QO atoms in molecular gases | 
(Na, Og) | 
‘SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki. Pis'ma v redaktsiyu. { 
Prilozheniye, v. 4, no. 4, 1966, 134-138 
TOPIC TAGS: atom scattering, molecular interaction, scattering cross section, 
hydrogen, nitrogen, oxygen / 
ABSTRACT: ‘The purpose of the investigation was to determine the interaction potentia 
energy needed for & theoretical calculation of the elastic and inelastic processes ‘| 
accompany ing’atom-moleculé“collisions._this was done by scattering fast beams from | 
gas targets, using the exper mental setup and the measurement procedure described | 
earlier by one of the authors (with A. B. Kamnev et al, PTE, no 2, 182, 1966). Mea; 
surements of the total scattering cross sections were made with the aid of beams with 
energies from 0.6 to 4 kev, using three different detector angular apertures 69. The 
authors measured the absolute values of tie total cross sections for elastic scatter- |" 
| 


ing of H, N, and 0 atoms by Oz and No molecules as functions of the energy. From 
these data they obtained the parameters of the effective spherically-symmetrical 
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j TITLE: Kinetic coefficients of molecular oxygen and nitrogen at high temperatures 
1 


‘SOURCE: Teplofizika vysokikh temperatur, v. 4, no. 5, 1966, 732-733 
(TOPIC TAGS: high temperature interaction, molecular oxygen, molecular nitrogen, 
|diffusion coefficient, viscosity coefficient , intermolecular force, molecular 

| interaction » oxygen, nitrogen _ ; sedate 5 

‘ABSTRACT: Viscosity, self-diffusion (at constant density p = 10-* g/cm“), and 
counterdiffssion (at 1 atm) coefficients have been calculated for molecular oxygen 

and nitrogen at 2000—15000K (see Table 1). The calculation was performed using 
previously derived formulas and the parameters of the effective spherically symmetrical 
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| v3 Nitrogen —— es ‘ 
en n: -10" 2 : 2 s Dyas 
r~ T° K teem mes D, cm bee felons gtc scm /sec cm oe i 


2000 9,89 10,16 
3600 ‘ 19,84" 
40co |. 17,52 
6000: |: 21,50 
6000 ' 5 24,95 
7500 29,32 
10000 K é 37,10 
12500 ’ 44,90 
16000 : 61,70 


Table 2. Parameters of intermolecular 
potential energy of interaction of 
oxygen and nitrogen V(r) = K/r® ev 
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TITLE: The Drying of Heated, Inorganic Solutions by Means 
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ABSTRACT: When drying heat-resistant, inorganic solutions by 
spraying them into a stream of hot flue gases, the 
heat and mass exchange processes may be consider- 
ably intensified by heating the solution to a temper- 
ature somewhat below its boiling point prior to 
spraying, maintaining an adequate pressure in the 
pipeline. A more intensive dehydration is observed 
with a sudden reduction of the pressure of the heat- 
ed liquid when the latter leaves the sprayer. The 

Cara 1/5 dehydration process is achieved, by the heat of 
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the drying agent (flue gas), and by the interior 
heat of the atomized particles, The preliminary 
heating of the solution causes eduction of the 
viscosity and surface tension, and conse uently, 

it changes the character of the intermedi te-phase 
surfaces and with them the spray dispeMion. * There- 
by the basic laws are disturbed which are valida for 
the dispersion of a cold liquid flow. efor investigat- 
ing the basio thermal and hydrodynamic«pecultarities 
of this drying process, an experimental, Semi-indus-— 
trial drying chamber wags built at the Kafedra ‘sy- 


shil'nykh i teploobmennykh ustroystv MEI (chair 
of Drying and Heat-Exchange Equipment of MEI). The 
drying chamber was built in such a way that one 
parameter of the process could be changed while all 
the others were kept constant, Provisions were 
made to perform the i 


Figure 1 shows 
Card 2/5 The basic series of 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929220015-1 


"APPROVED FOR RE : 


The Drying of Heated, 


tests was conducted with centr 
ts was made for which a 50% 


total of 60 experimen 
salt solution was used 
Liquid consumption was 
the temperature of the 
300°C, the pressure of 
The temperature of the 
190-550 C. 
the drying chamber. 
the liquid causes 
dispersed particles, 


gas components with the product 


than when using @ cold 


sulfur content of the drie 

permissible value of 0.06% SO,- 
ing of the experimental data and their 
most favorable drying condi- 


the maximum 
process 
lysis showed that the 

tions were obtained at 
and at an ini 


Card 3/5 jrrigation fac 


US eRe ats Nee) 
SS REE IEE RE 7 eo = 
Pee Se riay Line Saucintos Sait SSS SS OTA RITTER ST eas TSE TRUS ees wow er 


Kerosene was used 
Since pre 


a fast 
the interaction of the flue 


tial gas temperature 
tor was O.l kg of the s 


CIA-RDP86-00513R000929220015-1 


SOV/143-59-2-14/19 


Inorganic Solutions by Means of Spraying 


ifugal sprayers. h 


as experimental liquid. The 
changed from 70-260 kg/h, 
Liquid was varied from 75- 
the liquid from 50-150 atm. 
flue gases was varied from 
as a fuel for heating 
liminary heating of 
er crystallization of the 


is less intensive 
The increase of the 
t exceed 
The 
ana- 


liquid. 
a material did no 


a liquid temperatyre of 280°C, 
of 460°C. The 
olution per kg 


APPROVED FOR RELEASE: 07/12/2001 


CIA-RDP86-00513R000929220015-1" 


"APPROVED F . 
FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929220015-1 


poe eotig sem 13S Sete ee oe 
- . BG 


sov/143-59-2-14/19 
The Drying of Heated, Inorganic Solutions by Means of Spraying 

of dry gas. ‘The specific fuel consumption far 1. eg 
of the product was 200-250 g/kg - product. The mass 
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id stream were 
ed in the works of Soviet and foreign scientists. 
The authors established some characteristical hy- 
drodynamic phenomena 0 i nd some cal- 
culated suggestions for the design of sprayers will 
be subject of future investigations. The authors 
mention only the flour types of sprayers used dur- 
jing their experiments: a centrifugal sprayer with 
one tangential inlet, 4 centrifugal sprayer with 
two tangential inlets, 2 centrifugal sprayer witha 
special conical atomizer The 
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ABSTRACT: The inveatigation of spraying processes is a very 
complicated problem. Spraying processes are used, for 
example, in drying equipment, internal combustion 
engines, jet engines, scrubbers. The investigation 
of spraying problems may be divided into two sections: 

2 the investigation of spraying hydrodynamics, and 

2) the investigation of heat and mass exchange laws 

of the atomized matter in a surrounding gas medium. 
Regardless to the great achievements made in studying 
the hydrodynamics of the spraying process, there is 
a very limited number of relations suitable for prac- 
tical calculations. In this connection the authors 

Card 1/2 review about 20 Soviet publications dealing with these 
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ry dispersion of the drops. The process of atomizing 

superheated solutions differs considerably from the 
atomizing of a cold Liquid due to changes in. thermo- 
physical and hydromechanical conditions. The investi- 
gations were performed on an experimental installati- 
on which was different from the one described by the 
same authors / Ref 1_/ only in performing the atomizati- 
on in a cylindrical, vertical drying chamber of 800 
mm diameter and 2.3 height. Preliminary tests / Ref 
1.7 showed that a Sonical nozzle had the best charac- 
teristic as an atomizer, creating a very high degree 
of dispersion and greater spray cone angles of the 
atomized matter. Its design is simple compared to oth- 
er atomizer types. Geometrically similar nozzles with 
different diamters of the minimum profile were used 
(0.28,.0.55, 0x44, 0.63, and 0.805 mn). The flow fac- 
tor for these nozzles was 0.8-0.95, depending upon 
the temperature of the solution and increasing toge- 

Gara 2/4 ther with it. The liquid to be atomized consisted of 
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solution having 4 
1.36 (concentration 500 g/1). The 
pressures of 90-150 
atmospheres and at liquid temperatures of 160-320° C. 
The dispersion of drops and the density of the spray 


were investigated by microphotog 


of a complicated separation an 
primary drops. The pulsation 0 
the impossibility of formulating bou 
in the dvelopment of the process exc 
analytical solution of this problem. 
vestigations of G.I. Petrov and —.D. Kalinina 
B.D. Katsnel'son and V.A. Shvab / Ref 5/ and other in- 
vestigators show the possibility of using existing equa- 
tions, describing the disintegration process of a 

flow with the aid of the tneory 0 i 

thors of this paper noticed a practically constant 

flow of the superheated Liquid thru the conical ce 
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TITLE: The optimum controi of thermal processes in nuclear reactors 1G 
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ABSTRACT: The authors studied earlier (Zh. vychisl. matematiki i matem. fiziki, 5, 558, 
1965) the optimum response control of transient thermal processes in nuclear reactors, The |. 
control was carried out by changing the flow of the coolant G(7). The present ncte is a contin~|_ 
uation of the investigation of the dynamie properties of the thermal model of nuclear reactors 
serving a3 ¢ component of the control system. The influence of heat exchangers, circulation 
other components on the transient processes in the reactor is not taxen into 

account. For a given linear law of reactor power change q(7) a determination is made of G(7)| @ 
to assure, during the transient process, the minimum deviation from the linear temperature | 


variation at the output; The same problem is also considered for arbitrary q(7). The re~ 
sults are given as curves of optimum reactor power increase and decrease for different re- 
actor parameters. Two separate families of curves correspond to the minimum. transient 
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ABSTRACT: The authors found on the basis of the experimental work reported that 
white mice are the most suitable laboratory animals in which to induce a generalized 
Candide infection, ani that the determination of the DL 9 for white mice is a scien= 
tific means for determining the virulence of Candida albicans strains. The Candida 
albicans cultures were collected by the Laboratory of Microbiology, Faculty of 
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